In order to achieve a clinical pregnancy rate higher than that achieved following initial adoption of in-vitro fertilization embryo transfers, more than one embryo is transferred. This has led to a substantial increase in unwanted multiple pregnancy rates with IVF as compared with natural conception. What is therefore required is a simple, clinically useful embryo scoring system, to reflect embryo developmental potential, which will enable the selection of the optimal number of embryos to transfer in order to achieve the maximum pregnancy rate with a low incidence of high order multiple pregnancies. We beHeve that the Cumulative Embryo Score (CES) achieves these aims. On the day of embryo transfer the grade of each embryo transferred was multiplied by the number of blastomeres to produce a score for each embryo, and summation of the scores obtained for all the embryos transferred gave the CES. The grouped pregnancy rates obtained rose as the CES increased to maximum of 42. A continued increase in the CES above 42 did not result in any further rise in the pregnancy rate. However, an analysis of all our rVT pregnancies showed that the multiple pregnancy rate continued to rise above a CES of 42. By restricting the CES per embryo transfer to 42, 78% of triplet pregnancies and 100% of the quadruplet IVF pregnancies could have been predicted and potentially avoided.
Introduction
Since the introduction of in-vitro fertilization and embryo transfer (IVF/ET) more than a decade ago, the implantation rate per embryo transferred has not increased beyond the initial 12.5-15% (Edwards and Craft, 1990) . Transferring several embryos following in-vitro fertilization (IVF) gives a cumulative conception rate for infertile patients comparable to that for natural conception (Tan et al., 1990) but produces many multiple pregnancies with associated increased perinatal mortality and morbidity rates (Beral et al., 1990) . A statistical model devised to determine those factors which contribute to successful implantation following IVF and embryo transfer comprises two variables, namely embryo quality and endometrial receptivity, (Rogers et al., 1986) . Mathematically determined values for the contribution of embryo quality range from 21 % to 32% and for endometrial receptivity from 31% to 64%. With these two variables in mind, this study addresses the possibility of maximizing the embryo component of this equation.
Embryos vary in their potential to grow to blastocysts, with morphologically poor embryos having a lower chance of reaching this implantation stage of development (Bolton et al., 1989) . It would therefore be beneficial to be able to select the optimal number of embryos to be transferred on the basis of the developmental potential of each embryo, so that the chance of pregnancy is maximized while the incidence of high-order multiple pregnancies is kept to a minimum. In order to achieve this we have devised a simple 'Cumulative Embryo Score' (CES) which we believe allows determination of the number of embryos to be transferred, based on the collective quality of the individual embryos.
Materials and methods
In order to study a uniform group of patients, all 390 women < 36 years of age achieving an embryo transfer at their first IVF attempt at Hallam Medical Centre were included.
Two days after oocyte recovery, prior to embryo transfer, the embryos were graded as follows: Grade 4, equal sized symmetrical blastomeres; Grade 3, uneven blastomeres with < 10% fragmentation; Grade 2, (10-50%) blastomeric fragmentation; and Grade 1, (>50%) blastomeric fragmentation or pronucleate single cell embryos. The morphological grade of the embryo was then multiplied by the number of blastomeres to produce a quality score for each embryo. The scores of all embryos transferred per patient were summed to obtain the CES, to be used as an index of the total embryonic contribution to pregnancy, regardless of the number of embryos transferred.
Statistical studies were performed by two-sample Mest, regression analysis, or by a chi-square test as appropriate.
Results
The pregnancy rate was assessed in relation to grouped CES values (Table I ). The pregnancy rate rose progressively to a maximum 33 % per embryo transfer as the CES increased to a value of 42. The product moment correlation coefficient, which measures the strength of linear relationship, was high (0.9075). A further increase in the CES above 42 did not result in any increase in the pregnancy rate. This rise in the rate of pregnancy was not mediated solely by an increase in the number of embryos transferred: there was a highly significandy difference between the pregnant and non-pregnant CESs when either two or three embryos were transferred (Figure 1 ), indicating that a higher CES increases the chance of pregnancy irrespective of embryo number. To determine whether use of the CES could avoid high-order multiple pregnancies, the CES was then calculated for each of the 326 women who had delivered after IVF at the Hallam Medical Centre between 1984 and 1988. This included 18 triplets and 5 quadruplet pregnancies. An increasing incidence of multiple pregnancy was associated with rising CES (Figure 2) . The overall multiple pregnancy rate was 15.7% ranging from 0% with CES scores between 3 and 10 to 43% with CES values >50 (P<0.O0l). The mean CES for the 18 triplets was 45.6 (range 21-64) and for the five quadruplet pregnancies 48.6 (range 44-53). Therefore, if the CES had been limited to a maximum of 42 in our practice, 14 of the 18 triplets and all of the quadruplet pregnancies could have been predicted and probably avoided.
Discussion
No attempt has previously been made to produce a simple score per embryo which can then lead to a calculation of the total embryonic contribution to pregnancy per embryo transfer. We believe our system allows the optimal selection of embryos and the number to be transferred in each patient in order to attain the highest chance of pregnancy and the lowest risk of multiple pregnancy. Our simple mathematical score is calculated only at the time of transfer and is therefore quick to perform. Previous attempts to relate embryo quality with the probability of pregnancy have used parameters based on predicted embryo growth rates and embryo morphology in relation to the overall pregnancy rate (Cummings et al., 1986; Puissant et al., 1987) . Both these studies used more complex scoring systems than we have proposed here. Although they both noted that good quality embryos more often resulted in high-order multiple pregnancies, neither postulated a maximum cumulative score substantially to reduce triplet pregnancies.
If a prospective trial limiting the CES to 42 per embryo transfer confirms that there is no reduction in overall pregnancy rate, then this method will allow more embryos to be available for cryopreservation, since fewer good quality embryos will need to be transferred.
